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Abstract 
Bogota, capital city of Colombia, has a population that exceeds 7 million people and 1.2 million vehicles approximately. The city 
is located at 2,600 meters above sea level and has an intermediate contamination level mainly due to air pollution. There is a 
mountains belt around the city that affects the pollutants dispersion and sometimes the meteorological conditions make this 
process even more difficult.  This study pretends to estimate the relationship between the various medical consultation motives 
from the population in working age (15-65 years old) at public hospitals with city’s air pollution levels, to motivate a deeper 
epidemiological monitoring. Public hospitals attend approximately one sixth of the total demand, i.e. 20% of the city´s total 
inhabitants. To organize the consultation motives, the international code of diseases ICD was used and a total of 748,405 
consultations were processed. 67% were from women, while 42.2% were patients younger than 30 years and 20.5% were older 
than 50 years. Even though the distribution is similar for 17 categories of the ICD-10, there was a high incidence of consultations 
related to respiratory and circulatory system, as well as disorders which compromise skin, eyes and other sense organs. These 
symptoms are correlated with air pollution in scientific literature. Such results show that an important portion of the medical 
consultations generated in Bogota is related with the city´s air quality that has been worse because an increase in vehicles number 
and public works in main streets. It suggests that controls must be intensified and strict vigilance is required on the effects on the 
population´s health. 
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1. Introduction 
 
There is a major worry in Latin-America due to the connection between high levels of air pollution and people´s 
health ΀1, 2΁͘ According to the Pan-American Health Organization (PAHO), Bogota is the third urban center with the 
highest levels of air pollution in the region ΀3, 4΁, specially high levels of particulate matter that frequently exceed 
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the established standards ΀5, 6΁, principally due to diesel fuel from public service vehicles ΀7΁. The particulate matter 
has known negative effects on cardiovascular and respiratory health ΀8, 9΁, that has been studied specialy in the 
city´s infant population ΀10, 11, 12΁. Bogota, Colombia´s capital city, has more than 7 million people and it is 
located at 2,600 meters above sea level. The purpose of this study is to inquire about the impact of the city air 
pollution levels on medical consultation motives in public hospitals, i.e. the possible relationship between diagnostic 
logs in medical consultation at public hospitals and air pollutions levels in Bogota in 2008. 
 
2. Methods 
 
Public hospitals attend people who lack of any type of health insurance and require public assistance. The data 
were acquired from the data bases that compose the RIPS (Registro Individual de Prestación de Servicios de Salud, 
Individual Record of Health Services) focusing the study on population who is at working age, i.e. above 15 and 
below 65 years old.  
A socio-demographic profile analysis was made and consultation proportions were established using 
International Code of Diseases (ICD-10). There is a limitation because people studied had no medical insurance 
membership, so the results cannot be generalized, but may be an indicator of air pollution impact. The data were 
processed using SPSS ®. 
 
3. Results 
 
The total medical consultations analyzed were 748,405, the number of hospitalizations was 39,451, and the 
attentions through emergency channels were 115,851. About 67% of the patients were women and the average age 
was 38.14 year (SD = 14.6). Figure 1 shows the age factor distributed in 5 years intervals. Even though population 
base is not known and relative frequencies cannot be calculated, there is a higher frequency in the population below 
30 years (42.2 %). However, in people older than 50 years, there is also an important presence of medical attentions 
(20.5 %) surely related to situations of chronic poverty or vulnerable health.  
A summary of risk groups from the International Code of Diseases (ICD-10) is shown in Table 1. The higher 
consultation frequency is concentrated in other risks category (37.3%), followed by chronic and degenerative 
category (13%), while respiratory problems occupy the sixth place (6.3%) and infections the tenth place. 
 
 
Figure 1. Age vs. percentage of medical consultant in public hospitals in Bogota (2008).  
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The other risks category includes the consultations related to reproduction and other actions, although it also 
includes some events that are interesting in this investigation. These events are related mainly to allergic reactions, 
such as conjunctivitis or laryngitis. However, due to the structure of these risk categories, it is not easy to obtain an 
approximation of possible relationship between medical attention and air pollution levels. 
 
 
Table 1. Number of risk groups in medical consultations in public hospitals, in Bogota (2008). 
 
RISK GROUP Female Male Total Percent 
Other risks 213,537 65,474 279,011 37.3% 
Chronic and degenerative 60,908 36,733 97,641 13.0% 
Digestive and abdominal disorders 57,220 26,530 83,750 11.2% 
Mental Health 21,922 43,924 65,846 8.8% 
Reproductive and sexual health 54,799 4,775 59,574 8.0% 
Respiratory 27,412 19,878 47,290 6.3% 
Externally caused injuries 10,590 26,613 37,203 5.0% 
Oral health 22,025 11,355 33,380 4.5% 
Cancer 22,543 3,321 25,864 3.5% 
Infections 5,679 6,541 12,220 1.6% 
Without classification 435 283 718 0.1% 
Related to attention 219 177 396 0.1% 
Without data 4,292 1,220 5,512 0.7% 
Total 501,581 246,824 748,405 100.0% 
 
 
Table 2. Number of medical consultations in public hospitals, in Bogota (2008). The groups have been established 
on the basis of the literature as being likely cause by air pollution [13,14,15]. 
 
GROUP Female Male Total Percent 
Circulatory 
Cardiopulmonary and ischemic diseases. 30,878 19,308 50,186 6.7% 
Respiratory 
Disorders of upper and lower airways 23,725 16,949 40,674 5.4% 
Ocular 
Disorders of the sclera, cornea, iris, 
conjunctiva and ciliary body 
25,268 12,232 37,500 5.0% 
Dermatological and allergic 
Allergic and inflammatory disorders 13,019 10,500 23,519 3.1% 
Voice, Speech, and hearing 4,694 3,112 7,806 1.0% 
Other related 458 575 1,033 0.1% 
TOTAL 98,042 62,676 160,718 21.5% 
 
 
Therefore, a new sorting was done to include alterations that can be related directly or indirectly with air 
pollution; after revising every diagnosis group, we have a new classification (Table 2). The conclusion is that 21.5% 
of the attentions can be included as potentially caused by air pollution. Circulatory and respiratory conditions 
showed a high frequency of medical services use, followed by ocular alterations and, dermatological and allergic 
conditions. 
Air quality in Bogota is measured by Environmental Department. In its 2008 Report [16], particulate matter 
concentration (PM10) was over the annual standard (70 mg/m3) in the most part of the city, mainly in south and west 
areas, and over the daily standard (150 mg/m3) in some places. 
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4. Discussion 
 
Different studies have found relations between air quality and population health. For instance, in Mexico 
particulate matter and ozone were associated to different degrees of cardiac dysfunctions [17]. In Italian cities, 
particulate matter and ozone were relevant in acute morbidity and mortality [18]. In the United States, children from 
the poorer social classes are the most frequently affected [19] and the costs of environmental pediatric disease are 
high in contrast to limited resources destined to investigation, monitoring and prevention [20].  
Our results show that an important portion of medical attentions in Bogota were from diseases related to air 
pollution. The air quality in the city shows signs of deterioration due to the increase of vehicles and public works in 
the streets [21]. Some control measures such as education, technology transfer, traffic limitations, promotion of 
alternative fuels and the use of massive transport systems, are in progress. But, it is necessary to evaluate their 
impact, having as objective the determination of priority for different actions and the promotion of their 
development among different social actors [22, 23]. Especially, it is necessary to obtain cost-effective results when 
considering private interests that may oppose to control actions that imply significant economic investments [24]. As 
a consequence, it is recommended that the sources of pollution emissions are more tightly controlled and that 
vigilance of the effects of air pollution on population health is intensified. 
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